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Abstract 
Crude oil plays a pillar role in China s national economy. With the continuous growth of dependence on foreign oil, the 
security of crude oil supply has become the focus of attention in China. This paper analyzes the various factors that affect the 
security of oil supply, establishes an index system of evaluation, and filters out the main ones among those factors. In the end, 
the paper made a summary with recommendations to strengthen the security of oil imports. 
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1. Introduction
The rapid economic development lead to boom oil consumption, and further reflected by the increasing 
dependence on oil imports. Since 2009, China's dependence extent of imported oil has been more than 50% for 
three consecutive years. Although in recent years, China has taken measures to improve the structure of energy 
consumption, and the proportion of oil in China's total energy consumption has declined. But due to rising of 
China total energy consumption, the demand for oil will be further increased. In 2011, China's oil consumption 
reached 460 million tons, and the foreign dependency rate reached 56.5% with 253.78 million tons of crude oil 
imported, growing by 6%. In the future, the structure of world energy production and supply of oil will face more 
challenges and more uncertain factors, which would interrupt the world crude oil market and its derivative 
transportation environment. This paper aims to systematically identify risk sources of China's oil import, and 
obtain the relative importance of each factor. In this way, we will get an evaluation system of China's oil import 
supply security, in order to provide reference of improving the security of oil supply. 
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2. Literature review 
   Previous study of oil safety was mainly based on qualitative research and concentrating on certain aspect of the 
safety. In recent, quantitative research is getting prosperous on the total assessment of oil safety system, which 
explores the leading effective factor and set up the safety assessment index system. Bai (2005) made the 
quantitative analysis on China oil import risk with fuzzy comprehensive evaluation method, which provide 
guidance for risk prevention and risk management system. Zhang (2005) set up the oil safety assessment index, 
standard and classification, applying AHP for comprehensive analysis on China oil safety situation.  He (2006) 
made systematic research on China oil safety assessment system applying qualitative and quantitative 
methodology for scientific assessment for China oil supply from Year 1993 to Year 2004. Guo (2008) used mark 
method and AHP for safety assessment on China oil safety, further presented suggestion and advice.    
   This article summarizes the various factor on oil import and set up five first level indexes, twenty second level 
indexes, applying G1 methodology to find the comparatively import indexes. The first part of this article is 
introduction, second part is literature review and third part is methodology brief. In the fourth part, index system 
is set up with calculation and results, in the last part suggestion and advice are given for China oil import safety 
improvement.     
3. Methodology  
In this paper, the evaluation object is the security of oil import, for which there are many effecting factors, the 
relationships among them are complex, and many factors are difficult to describe. In this case, the subjective 
weighting method is more appropriate. The most commonly used subjective weighting method is the AHP 
method (Satty, 1980), but it is likely to face the problem of unsatisfying the consistency requirements of the 
judgment matrix in the face of numerous factors. The more the factors, the larger the question will be (Wang and 
Guo, 2004). Besides, it is often difficult to group the factors in this case. To solve this problem, Guo (2002) 
proposed the G1 method, by adjustment of the AHP method, which avoids the shortcomings of AHP, and does 
not need consistency check. This paper will use this method to get the weights of each index. The method can be 
taken as the following steps: 
(1) Reorder the indexes 
Define a set of principles, and then process the index group mxxx ,..., 21 as the following: 
(i)           The experts select the most important one, and mark as *1x ; 
(ii) The experts select the most important factor among the rest ones, and mark as *2x ; 
(iii) The experts select the most import factor among the rest m-(k-1) indexes, and mark is as *kx  
(iv) Repeat step 3, until only one index left, and mark it as *mx  
Here we write ji xx , if index ix  is less important than index jx according to the evaluation criteria. So we 
can get the following array  
**
2
*
1 ... mxxx  
Here *ix  represents the ith factor after reordering. 
(2) Judge the relative importance between 1kx  and kx  
jacent factors as kr . It can be 
represented by the following equation: 
kkk r1 , 2,3,...,2,1, mmmk  
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The value of kr is revealed in Table 1.  
       Table 1. The values of kr  
Value Inscription 
1 1kx  is as important as kx  
1.2 1kx  is slightly more important than kx  
1.4 1kx  is more important than kx  
1.6 1kx  is much more important than kx  
1.8 1kx  is extremely more important than kx  
 
(3) Based on the values of kr , we can compute the weight of the mth factor mw  by the following equation: 
1
2
)1(
m
k
m
ki
km rw
 
(4) To get the rest weights, we can use the following equation: 
kkk r1 , 2,3,...,2,1, mmmk  
After getting the weights, we can use questionnaires to get marks of importance for each factor. In the value 
system, we use 1 to represents not important at all; use 2 to represents not important; use 3 to represents average; 
use 4 to represents important; use 5 to represents very important. Here we adopt the mean of the values as the 
acknowledgement of experts, the higher the average, the more important the risk factor is.  
4. Case study 
4.1.  Building the evaluation index system 
The goal of this study is to evaluate the security of China oil import. According to the transport process of the 
oil, we can divided the affecting factors into five first-level indicators, namely the safety of export countries, the 
safety of the international crude oil market, safety of transportation, domestic contingency reserve risk and 
resource safety. The meaning of each indicator is shown in the following part: 
(1) The safety of export countries 
The safety of export countries refers to local politics, economics, and military factors that may bring instability 
for China. It aims at measuring if we can get stable oil supply from the countries that export oil. It includes: 
export countries, and export policy of export countries. 
(2) The safety of the international crude oil market 
The safety of the international crude oil market refers to the indirect influence from the international crude oil 
market. It aims to measure the economic cost China spends to buy oil. It includes: fluctuation of world oil price, 
China's ability to influence oil price, the volatility of crude oil transportation ratio, and exchange rates. 
(3) Safety of transportation 
Safety of transportation means the safety during the passage between the load port and the discharge port (Shi, 
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2012). It includes: the natural conditions of the marine channel, the ability to protect the marine channel, piracy 
and terrorism, the share of oil transported by state-owned tankers. 
(4) Domestic contingency reserve 
As temporary source of oil, domestic contingency reserves function as the prevention of sudden events which 
could lead to China's oil supply fluctuation. In this way, it has great strategic and practical significance. It 
the strategic petroleum reserve, the 
distance between reserve base and production base, and the reserve amount of domestic commercial enterprises 
and the integrity of national emergency system. 
(5) Resource safety 
Resource security refers to the demand for oil resources in the world. It measures the long-term competition 
when China obtains crude oil -
exploration, crude oil reserves and resource substitution rate of petroleum. 
Based on the 5 first-level indexes, the paper use 20 second-level indexes to assess the oil import security. The 
index system is shown in Fig.1.  
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Fig. 1. the framework of domestic oil import safety 
4.2. To calculate the weights 
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The survey sets 55 questionnaires, and gets 51 valid feedbacks. Among the 51 ones, 11 are from maritime 
companies. In this paper, we adopts Cronbach's reliability test to do the reliability test. The value is 0.814, which 
means it passes the examination. By application of G1 method, we get the weights of secondary indexes, shown 
in Table 2: 
Table 2 The weights of secondary indexes 
Index Weight Index Weight 
 0.0751 piracy and terrorism 0.0852
China's crude oil imports concentration 0.0537 the share of oil transported by state-owned tankers 0.0608
political stability of export countries 0.1052 the amount of the strategic petroleum reserve 0.1055
export policy of export countries 0.0751 the distance between reserve base and production base 0.0349
fluctuation of world oil price 0.0496 the amount of domestic commercial enterprises reserves 0.0349
China's ability to influence oil price 0.0230 the integrity of national emergency system 0.0628
the volatility of crude oil transportation ratio 0.0276 -production 0.0488
exchange rates 0.0191  0.0683
natural conditions of the marine channel 0.0608 crude oil reserves 0.0349
the ability to protect the marine channel 0.0507 resource substitution rate of petroleum 0.0349
 
4.3. To compute the importance of indexes 
Here we multiple the means of the values of all index by their weights, and obtain the adjusted importance 
of all the second-level indexes. Then we defined the importance of first-level indexes equal the sum of its 
secondary indexes. The result is shown in Table. 3: 
Table 3 The result of relative importance of risk factors 
First-level 
indexes 
Importance Second-level indexes Importance 
The safety of 
export countries 1.3029 
 0.3138 
China's crude oil imports concentration 0.2062 
political stability of export countries 0.4764  
export policy of export countries 0.3064 
The safety of 
international 
crude oil market 
0.4248 
fluctuation of world oil price 0.2013 
China's ability to influence oil price 0.0734 
the volatility of crude oil transportation ratio 0.0908 
exchange rates 0.0593 
Safety of 
transportation 1.0284 
natural conditions of the marine channel 0.2374 
piracy and terrorism  0.1899 
the ability to protect the marine channel 0.3625 
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the share of oil transported by state-owned tankers 0.2386 
Domestic 
contingency 
reserve 
0.8601 
the amount of the strategic petroleum reserve 0.3861 
the distance between reserve base and production base 0.0969 
the amount of domestic commercial enterprises reserves 0.1197 
the integrity of national emergency response system 0.2573 
Resource safety 0.3673 
-production 0.0806 
 0.1215 
crude oil reserves 0.0819 
resource substitution rate of petroleum 0.0833 
 
4.4. Result  
From Table 3, we can tell the score of the safety of export countries, the safety of transportation and 
domestic contingency reserve are relatively high, which is consistent with the understanding of mainstream. In 
addition, we can get the most ten top factors: political stability of export countries, the amount of the strategic 
petroleum reserve, the ability to protect the marine channel, , 
export policy of export countries, the integrity of national emergency response system, the share of oil 
transported by state-owned tankers, natural conditions of the marine channel, China's crude oil imports 
concentration, and fluctuation of world oil price.  
5. Summary 
Based on the analysis and the national conditions of China, we summarize following recommendations to 
improve the safety of China's oil import: 
(1) Diversifying the source of crude oil import 
Currently, China's imported oil is mainly bought from the Middle East, Africa and the Asia-Pacific region. 
Among them, the Middle East accounts for about 50%. Although this region is rich in reserve and quality, the 
region's political conditions are unstable with latency risks of political formation, possibility of interference from 
third country, and long haul. In the long run, the Middle East, will continue to be an important source of imported 
oil, but China should further cooperate with other countries while consolidate relationship with the Middle East. 
In considering cooperating countries, political stability, richness in oil resources, possibility of establish long-
term cooperative relationship with China, whether can help our country to break the "Malacca Dilemma" plight 
should take priority. Beside, strengthening the cooperation with the neighbouring countries, for example, Russia, 
Kazakhstan and Burma, can decline the interruption risk of crude oil import. Additionally, we should try to 
control certain amount of oil resources rather than simple purchase from the market.  
(2)  
International experience has shown us that the strategic petroleum reserve can contribute to buffer the 
international oil market turmoil, stable oil import prices, and deter other countries holding the oil resources. Its 
position in the protection of oil supply security has been widely recognized, and all the world's major powers 
have mature oil reserve system and management system. Japan strategic oil reserve reached to 86billion liters, 
which can last for 186days on 2009. The International Energy Agency advises that the strategic oil reserve should 
level to the net oil import of 90days. China could gradually improve the strategic oil reserve based on the 
criterion of IEA. However, it is a long term planning consulting with the experience of the US, which spends 10 
years to establish the strategic oil reserve. We should strike a balance among logistics costs, storage costs and 
security. On the source of funds, it is necessary to support the private sector, encourage enterprises to establish 
commercial oil reserves. 
(3) Strengthen the safety of crude oil transport channel 
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Shipping is the most commonly used mode to transport overseas crude oil. It is above 90% of China s 
annual consumption transported by sea. As we can see, for China, the fatal marine channel includes the Strait of 
Malacca, the Suez Canal, the Strait of Hormuz and the Strait of Mandeb. Among them, China heavily relies on 
the Strait of Malacca, with 80% of China's imported oil go through the strait. At present, the region is jointly 
managed by Malaysia, Singapore and Indonesia. However, in the global strategy of the United States, the Straits 
of Malacca is considered to be the throat of the Asia-Pacific region, and the country successfully win permanent 
garrison right in Singapore in 2011, which means that the United States further strengthen military control of the 
region; India has build a naval base in Andaman - Nicobar Islands (Feng, 2006); besides, Japan has been actively 
seeking the control of the Strait of Malacca. At present, the spread of the "China threat theory" reflect the 
external environment and it is extremely important to strengthen the influence on the key marine channel. 
On the other hand, sufficient capacity is the guarantee of marine channel s function (Jia and Sun, 2006). By 
2010, only about 38% of China s imported crude oil transported by sea is carried by Chinese tanker fleet carrier. 
This is unfavourable for our own tanker capacity. Once wars, diplomatic events or other emergencies break out, 
China will face short supply of transport. ed crude oil is transported by national 
ship owners, and the figure even reaches 90% in Japan. In this regard, our state has raised the plan to increase the 
share of oil transported by national ship owners to 85% (Sun and Jia, 2005).  
In addition, we can not neglect the construction of ports. VLCC is prevailing in international oil 
transportation and it requires large specialized unloading pier. According to statistics, at present there are about 
twenty 300,000 ton crude oil terminals in China, but mostly owned by large enterprises and constructed 
independently. This brings the lack of plan in layout from national level and inconvenient for private enterprises 
to enter the oil import market. 
(4) Improve the emergency response system of China's oil imports 
Emergency response system plays an important role in decreasing casualties and property losses caused by 
the emergencies, and protecting the safety of the transport of our strategic materials. The establishment of 
emergency response systems requires an efficient information system, a series of plans, regulations and laws 
dealing with different emergencies, as well as professional organizations and personnel. Accelerate the 
establishment of a complete set of oil import emergency system, and to strengthen the management of China's oil 
import emergencies is pressing, in order to reduce the impact of unexpected events. 
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